I. Introduction
The electron-spin-resonance (ESR) of S-state-ions dissolved in small concentrations in a Pauli-magnetic metal or an intermetallic compound is well suited to study the exchange interaction between the electrons of the half-filled shell of the magnetic impurity and the conduction electrons of the host lattice.
Furthermore one can get information about relaxation processes which take place between magnetic ions and conduction electrons and between conduction electrons and the lattice. Until now measurements have been done on S-state-dons of Mn 2+ and Gd 3+ only; a summary is given in 1 the alkaline-earth metals, and behaves similar to these.
The exchange Hamiltonian between a spin Sn at lattice site Rn with the conduction electron spin density o (x) at the site X is commonly written as
TTex= -(l/N) J-Sn-o(x)-d(Rn-x) (1)
where / is the exchange integral and N the number of lattice sites per unit volume. This exchange interaction has two main effects. Firstly, it shifts the ESR-line to lower or higher magnetic fields accord- The "detailed balance" condition
holds. Here a; = <5el/$ei; (5ie, <3ei, and (5ej are the relaxation rates from local ions to the conduction electrons, from conduction electrons to the local ions, and from conduction electrons to the lattice. y\ and %e are the susceptibilities of the magnetic ions and the conduction electrons respectively; y is the gyromagnetic ratio; / the molecular field constant, which is X = J/(2g/iB 2 N); juB is the Bohr magneton and H the magnetic field.
II. Experimental
Yb, Eu and Ca mutually form continuous series of solid solutions, as was reported by SPEDDING 10 ,
SODERQUIST and KAYSER N , SAVITSKII et al. 12 and HÜFNER and WERNICK 13 . All the samples measured here are in the fcc-phase, as can be seen from
Refs. 10 -13 .
Samples were prepared by arc-melting in an argon atmosphere. To ensure that the impurities were homogeneously dispersed, several master solutions were made and the concentration of the impu- 
III. Experimental Results and Interpretation

A) Bottleneck Effect in Calcium
The ESR of Eu 2+ in Ca was measured in the con- i. e. the relaxation rate from conduction electrons back to the ionic system is larger than the rate from the conduction electrons to the lattice. Such a behaviour is called a "bottleneck-effect", and was first seen by GOSSARD et al. 17 in CuMn. From band structure calculations of VASVARI et al. 19 we get the Fermi-energy and, assuming a free electron gas, we can compute the density of states ^ = 0.32eV _1 . With this value and the results of 
B) Dynamical Effect in Ytterbium
The experimental results of ESR-measurements in Yb-metal are given in as stated in 2 ' 3 . Fig. 3 . The g-value and linewidth of various Eu-concentrations in Yb at 35 GHz as a function of temperature.
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The g-shift being proportional to :r 2 /(l+a;) 2 , we would expect a change of the g-value; but as can be seen from Fig. 3 in the form of decreasing maximum g-shift at low temperatures. In Yb the effect seems to be so large, that the g-shift is almost totally cancelled.
By adding nonmagnetic impurities like Ca w T e have tried to increase <3ei by spin-flip-scattering and so increase x. In this way one can reduce the influence of the term (y X y\ H/dei) 2 and this should yield an increase of the g-shift. Fig. 4 . The ^-value of 1% Eu in various YbCa-alloys as a function of temperature measured at 35 GHz.
The result can be seen in Figure 4 . We do, indeed, get an increase of the g-value. The addition of 1% Ca gives a marked temperature dependence of the g-value which, at higher Ca-concentrations, reaches a limiting value corresponding to the maximum g-shift.
To demonstrate the effect of the addition of Ca, we show two resonance lines in Fig. 5 giving the signal of 0.5% Eu 2+ in Yb with and without Ca. for resonance is lowered to a quarter by changing the microwave frequency from 35 GHz to 9.6 GHz, we should observe larger ^-values at lower frequencies. This was confirmed by measurements; an example is given in Figure 6 .
We have tried to fit the formula of the ^-shift to the temperature-and frequency-dependent experimental data by using Overhausers Eq. (7) As can be seen in Fig. 6 , the experimental #-values could be well fitted to Eq. (2). This fit holds not only for the ^-values but similarly the linewidth could be described by Equation (3) . An example is given in Figure 7 .
There is a striking difference between the linewidths measured at 35 GHz and those measured at 9.6 GHz, which can be explained as follows: At micro- so we get F M 1/ (1 + z). Because x ^ 2 (see 
IV. Conclusion
Alloys of Yb:Ca doped with Eu 2+ are a suitable system to study the dynamical effect. The measurements can be well explained with the formulas given by Hasegawa. The analysis of the experimental data has shown that one cannot presume any of the extreme cases for relaxation; neither the bottleneckcondition x 1 nor the isothermal-condition x 1 is fulfilled as can be seen from Figure 8 .
The exchange integral evaluated above as J = + 0.09 eV is somewhat larger than the values given for Gd 3+ (see for instance 1 ). This is compatible with x-ray-photoemission studies of HEDEN et al. 23 , which show that in Eu the 4f states are less separated from the Fermi-energy than in Gd.
HÜFNER 24 has measured with Mössbauer-measurements the contribution to the hyperfine-field of the Eu-nucleus w T hich is a result of the positive polarizaton of the s-electrons by its own 4f spin.
From the positive sign of the exchange integral, outlined here, we had to conclude that direct exchange interaction with s-electrons is the predominant effect.
The large value for the spin-flip-scattering rate of Eu in Yb compared with that in Ca is surprising.
There is no evident explanation. Resistivity measurements of GEYER 25 seem to confirm our result.
On adding Eu-impurities to Ca he found an increase of the residual resistance of = 2.3 f(Q cm/%-Eu, whereas in Yb he measured zfoYb =10.7 uQ cm/%-Eu.
